Consent was obtained from the patient for publication of this report and any accompanying images.
INTRODUCTION
Biliary papillomatosis (BP), first reported in 1959 by Caroli [1] , is a rare disease of the biliary tract characterized by multiple papillary adenomas of the intra-and extrahepatic biliary tree [2, 3] . According to approximately 200 patients reported thus far [4] , BP is more prevalent in patients aged 60 or 70 years, and the male to female ratio is approximately 2:1 [5] . The pathogenesis of BP remains unclear; however, recurrent infections caused by cholestasis or clonorchiasis likely contribute to chronic inflammation and subsequent mucosal changes, consequently leading to BP [6] . The typical clinical manifestations of BP include recurrent abdominal pain, jaundice and cholangitis due to obstruction of the biliary tract by stones, mucus plugs, tumour detritus, and blood clots [7] . Whereas haemobilia is rare in the setting of BP [8] , recurrent infections of the biliary tract may lead to secondary biliary cirrhosis and subsequent liver failure [9] [10] [11] [12] . Although it is histologically classified as benign, BP was also considered to be a disease with malignancy potential, as a literature review indicated a high incidence of malignant transformation (approximately 41%) [5, 13] . Because BP is a rare tumour that spreads along the biliary tract, early diagnosis, differential diagnosis, and management of the tumour are challenges for surgeons. We report our experience in treating a patient with BP malignant transformation invading adjacent organs and the abdominal wall.
CASE PRESENTATION

Chief complaints
Emaciation and severe malnutrition with a T-tube for biliary drainage placed for almost 2 years.
History of present illness
A 52-year-old female patient presented with emaciation and severe malnutrition and a T-tube for biliary drainage, which was placed for almost 2 years when she walked into our ward. She visited the local hospital 2 years ago because of obstructive jaundice with right epigastric pain for 3 mo. She underwent a cholecystectomy at the local hospital, which revealed a gallbladder filled with tumour-like tissue, leading to the diagnosis of gallbladder adenocarcinoma. A choledochoscopy showed a common bile duct (CBD) filled with adenomatoid tissue. After removing the tumour tissue, Ttube drainage was performed. Two months later, she came back to hospital to pull out the T-tube. A second choledochoscopy showed that the CBD was filled with adenomatoid tissue and biopsy showed severe dysplasia of the biliary papilloma. The patient and her family members felt hopeless and decided not to pursuit any further treatment. However, the patient still survived 2 years later and she came to us for help. She presented with severe malnutrition and recurrent infections with minimum haemoglobin and albumin of 3.7 g/dL and 2.8 g/dL, respectively.
Physical examination
Physical examination showed that the skin surrounding the T-tube appeared with grey-white, hyperplastic granulation tissue with a stench ( Figure 1A ).
Laboratory examinations
Haematological examination revealed an erythrocyte count of 2.38 × 10 12 /L and a haemoglobin level of 4.6 g/dL. Liver function tests showed an elevated alanine aminotransferase level of 66 IU/L and asparagine aminotransferase level of 42 IU/L. Bilirubin levels were normal, and hypokalemia was not observed. Tumour marker tests showed that carbohydrate antigen 19-9 was 731.3 U/mL and carcinoembryonic antigen was 4.36 ng/mL. Other tumour markers, including α-fetoprotein and cancer antigen 125, were normal. Tests for hepatitis B and C virus were negative.
Imaging examinations
The enhanced magnetic resonance imaging (MRI) of the upper abdomen revealed a neoplasm with a diameter of 15 cm locating in the gallbladder area surrounding the CBD where a drainage tube was placed ( Figure 1B ). The intra-hepatic bile duct was slightly dilated, while the extra-hepatic bile duct was obviously expanded. The skin biopsies suggested atypical glandular tissue which was considered as an adenocarcinoma originating from the biliary system.
FINAL DIAGNOSIS
We considered that her illness was malignant transformation of BP which was less aggressive than gallbladder adenocarcinoma and had a chance to be resected. Pathological diagnosis after operation was papillary carcinoma with diffused malignant papillomatosis of the biliary duct.
TREATMENT
After the patient signed a consent form, an exploratory laparotomy using a left reverse L-shaped incision was performed. First, we dissociated the external oblique and rectus abdominis and reserved the flap. There was a mass with a size of 15 cm × 10 cm growing along the T-tube from the first hepatic portal to the abdominal wall ( Figure 2A ). Then, we opened the abdominal wall around the T-tube step by step and separated the dense adhesion between the retina, intestines, peritoneum, and liver in the abdominal cavity. The transverse mesocolon and gastrocolic ligament were dissociated. A surgical stapler was used to dissociate the stomach 5 cm away from the pylorus. An anterior approach was used to remove part of segments IVa and V of the liver to expose the left and right hepatic ducts. The CBD, duodenum, and spleen were dissected and removed. The pancreas was also removed because of tumour metastasis. Choledochojejunostomy, gastrointestinal anastomosis, and intestinal anastomosis were performed ( Figure 2B ). Plastic surgeons helped close the incision by transferring rectus abdominis and external oblique muscle flap ( Figure 2C ). After surgery, we dissected the specimen ( Figure 2D ) and found that a mass of grey sloughed-like tumour debris and mucus was discharged from the CBD and pancreatic duct.
Histologic examination revealed a moderately differentiated carcinoma of the biliary system in the background of BP, and pathological diagnosis was papillary carcinoma with diffused malignant papillomatosis of the biliary duct (Figure 3) . The tumour extensively invaded the pancreas, intra-hepatic bile duct, the whole wall of the stomach, and skin epidermis. No lymph node metastasis was found, and resection margins reached R0. The postoperative course was uneventful, and the patient was discharged on postoperative day 13. Two months later, the level of CA-199 decreased to 110.2 U/mL. She received adjuvant chemotherapy by oral administration of 40 mg tegafur, gimeracil, and oteracil potassium capsules (TGOP; Weikangda; Lunan Pharmaceutical Co., China) twice daily on days 1-28, every 2 wk for 7 months after half a year of radical surgery. However, with this treatment, the level of CA-199 still increased to 261.3 U/mL, which was considered to be a sign of disease progression, even though there was no evidence from a computerized tomography (CT) scan. The oncologist began to treat her by oral administration of 1000 mg capecitabine tablets (Xeloda; Luoshi Pharmaceutical Co., China) twice daily on days 1-14, every 3 wk for 12 mo. Twenty-five months after the surgery, a CT scan revealed metastases to bilateral lungs and MRI showed a metastasis in the abdominal cavity. She began to receive IROX regimen (intravenous injection of 100 mg oxaliplatin on day 1 and 160 mg irinotecan on day 1 followed by oral administration of 1000 mg capecitabine tablets once daily on days 1, every 4 wk) every 3 wk. After seven cycles of IROX regimen, there was no change of the metastases as shown on the CT image of the chest. However, abdominal CT showed the mass in the abdominal cavity increased to 7.8 cm in diameter. Thirty-three months after operation, she took 0.25 g apatinib mesylate tablets (Aitan; Hengrui Pharmaceutical Co., China) once daily. Thirty-five months after operation, most lesions of the pulmonary regressed. The abdominal mass decreased to 5.1 cm in diameter (Figure 4 ).
OUTCOME AND FOLLOW-UP
The patient was asymptomatic and in good physical condition at 35 mo postoperatively with appropriate chemotherapy.
DISCUSSION
BP is a rare papillary or villous tumour extending into the hepatic biliary tree. This tumour is mostly seen in middle-aged and elderly patients with a 2:1 ratio of males to females [6, 13] . It may demonstrate dysplastic changes, as well as progression to carcinoma in situ and invasive adenocarcinoma [14] . The main clinical symptoms of BP are obstructive jaundice, abdominal pain caused by mucus secretion, and enlarging papilloma or tumour fragments, which eventually leads to biliary cirrhosis and liver failure [6, 12, 13, 15] . However, early diagnosis is a challenge because BP does not present significant symptoms before the bile duct is completely blocked by the tumour. To the best of our knowledge, limited cases have been reported. This case is the first involving multiple organs and receiving a radical resection.
Preoperative diagnosis is usually difficult. It is absolutely difficult to differentiate BP from cholangiocarcinoma. While various diagnostic modalities have been used for the clinical diagnosis of BP, no special diagnostic or radiologic features have been described. Abdominal ultrasound and CT scan may reveal significant dilatation of the intra-and extrahepatic ducts, soft tissue densities in the dilated bile ducts, or thickened and enhanced bile duct walls but have limited use in terms of the differential diagnosis [10, 13] . Endoscopic retrograde cholangiopancreatography (ERCP) can be a very useful diagnostic method that has the additional advantage of obtaining tissue for histological analysis [11] . ERCP with cholangioscopy with biopsy could give early diagnosis. Typical endoscopic characteristics include multiple undefined filling defects, irregular bile duct wall, excessive mucus discharge from the ampulla of the Vater, and reduced motility on irrigation. Intraoperative choledochoscopy can provide the extent of the disease involvement, but the final diagnosis must be confirmed by histopathological examination.
BP should be considered as a precancerous lesion with a high malignant potential, histologically ranging from dysplasia to carcinoma with biliary features [13] . In 2004, Lee et al [13] reviewed 58 cases of BP and reported that 83% of adenocarcinomas or mucinomas are malignant transformations from biliary adenomas. Yeung et al [5] reported a transformation rate of 42% in 78 patients, and only 55% of patients could undergo curative resection at diagnosis. In addition, depending on the presence or absence of mucin hypersecretion, BP is classified as one of two types, mucinhypersecreting or non-mucin-producing. However, there is no significant difference in overall survival between the two types [13] . The treatment of BP is controversial due to a high local recurrence rate and frequent transformation to malignant tumours. It has been reported that when the lesions are localized, radical resection with an adequate resection margin can increase the 5-year survival rate to 81% [11, 13] . Liver transplantation (LT) is the only curative treatment for patients with diffused BP [16] . Because the extra-hepatic biliary ducts are only partially removed in LT, a combination of LT and a Whipple operation may represent an effective treatment strategy for diffused lesions. However, LT is subject to insufficient donors and high medical costs, and radical resection is still the first choice for most patients with BP. In the current case, we showed that patients with malignant BP with multiple organs being invaded can also benefit from radical resection.
CONCLUSION
In conclusion, BP should be considered a premalignant disease with a high malignant potential. Aggressive surgical treatment with appropriate adjuvant chemotherapy is advocated for patients with malignant BP even if multiple organ invasion is present. 
